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Background: The cholesterol lowering drugs statins exert protective effects against myocardial ischemia-reperfusion injury. Statins treatment may 
also inhibit the development of myocardial edema during ischemia and reperfusion. The current study investigated the role of protein kinase A (PKA) 
in statin-mediated reduction of myocardial edema by modulating aquaporins (AQPs), a family of water-specific membrane channels.
Methods and Results:  Minipigs were pretreated with simvastatin (SIM, 2 mg/kg), SIM+H-89 (a PKA inhibitor, 1.0 μg/kg per min), or H-89 alone 
one hour before undergoing 90-minute ischemia and 3-hour reperfusion or sham operation. Ischemia-reperfusion injury induced severe myocardial 
edema and the up-regulation of AQP-1, -4, -8, and -9 in ischemic myocardium. SIM pretreatment decreased water content in the left ventricle 
and reflow myocardium by 1.45% and 4.78% (P<0.05), inhibited cardiomyocytes swelling in the reflow area by 20.03% (P<0.0001), suppressed 
mitochondrial water accumulation in the reflow and no-reflow areas by 39.07% and 33.1% respectively (P<0.01), and blocked the up-regulation of 
AQP-1, -4, -8, and -9 in the ischemic myocardium. These SIM’s effects were partially abolished by inhibiting PKA with H-89, which alone had no much 
influence on myocardial edema.
Conclusions:  Single loading dose of SIM pretreatment just 1 hour before ischemia reduces myocardial edema, possibly relating to the 
suppression of the AQP-1, -4, -8, and -9 expressions in a partially PKA-dependent manner.
